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INTRODUCTION

The economy of west-central Missouri is primarily agricultural.
Livestock products and feed crops are the greatest source of farm rev-
enue. Principal population centers include Kansas City in the north-
west, Springfield and Joplin in the south, and Jefferson City in the
northeast. In addition, the centrally located Lake of the Ozarks has
developed into an important recreation area.

Although populations of most of the rural counties have decreased
steadily since about 1900, the populations of several counties near the
larger cities and recreational areas have increased significantly in re-
cent years. For example, the population of Camden, Cass, and Greene
Counties increased by 37.2, 30.6, and 20.1 percent, respectively, during
1960-70. Future development is expected to result from continued ur-
ban expansion and from increasing recreational use of the four large
reservoirs either completed or under construction.

Knowledge of the water resources of west-central Missouri is neces-
sary in planning the use and development of the area. The purpose of
this atlas is to present a general summary of information concerning
the occurrence, availability, use, and quality of water. A general defi-
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nition of existing and potential problems related to the development of
the water resources is also included.

The atlas covers approximately 18,000 square miles and includes all
or parts of 35 counties. The area is bounded on the north by the south
edge of the Missouri River flood plain, on the east by the eastern drain-
age divides of the Osage and Neosho River basins, and on the west and
south by the Missouri State line. Water resources of the Missouri
River valley are described in the published atlases shown on the index
map.

This investigation was made in cooperation with the Missouri Geo-
logical Survey and Water Resources. Appreciation is expressed to the
many individuals, public utilities, private industries, and representa-
tives of other State and Federal agencies who furnished information
and assistance for this study.

The nomenclature used in this atlas follows that of the U.S. Geolog-
ical Survey and varies somewhat from the current usage of the Missouri
Geological Survey and Water Resources.

EXPLANATION

Approximate lo-
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Coal deposits

Major coal fields
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\ Central Missouri Barite District
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THE EXTRACTION OF MINERAL RESOURCES AFFECTS THE
WATER RESOURCES OF AN AREA.—Extensive mining alters
the natural storage and circulation of water above and below the
ground surface. The sediment load of streams may be increased by
erosion from spoil banks. Chemzical reactions such as the oxidation
of pyrite and other metallic sulfides in flooded mine shafts, strip pits,
or tailing piles may adversely affect the quality of water in streams
and aquifers. Fish kills in some streams have been attributed to acid
drainage from mining areas, although acid drainage is not a wide-
spread problem at present (1971).

From Wharton and
others, 1969

EXPLANATION

Diagrams indicate the approximate
percentage of the total land area
in each county that had the indi-
cated land usage in 1967

Other

Forest land
Cropland

Pasture and range

Approximate physiographic boundary

Drainage divide

LAND USE VARIES WITH PHYSIOGRAPHIC SECTION.—Crop-
land is the predominant land use in the Osage Plains and in the
northern part of the Springfield Plateau. The more rugged Salem
Plateau and the southern part of the Springfield Plateau are used
primarily as forest land. The percentage of the total land area
of each county used as pasture and range is fairly constant and av-
erages about 22 percent.

Based on data from Soil Conservation
Service, 1970b
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PHYSICAL SETTING
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Modified from Scrivner, Baker,
and Miller, 1966

EXPLANATION
MAJOR SOIL ASSOCIATIONS
LOESS SOILS

Marshall-Knox

Sharpsburg-Grundy-Ladoga-Pershing

Grundy-Pershing

L-“‘"-",-'}} Menfro-Winfield-Weldon

RESIDUAL AND LOESS-
RESIDUAL SOILS

- Summit-Newtonia-Parsons-Dennis

Parsons-Dennis-Bates

Gerald-Craig-Eldon and
Newtonia-Baxter

'} Bolivar-Manderville

- Baxter-Bodine

Lebanon-Nixa-Clarksville and
Hobson-Clarksville

Clarksville-Fullerton-Talbott

- Unien-Fillertbn-McGirk

ALLUVIAL SOILS
Sarpy-Haynie-Onawa-Wabash

Soil boundary

Drainage divide

MOST SOILS WERE DERIVED FROM LOESS, SHALE AND
SANDSTONE, OR CHERTY LIMESTONE AND DOLOMITE.—
Soil permeability is a measure of the relative euse with which water
18 able to move through the soil. Loess soils near the Missourt River
in the northern part of the area have permeabilities ranging from
high for the Marshall-Knox soils to low for the Grundy-Pershing soils.
Soils derived primarily from shale and sandstone, in the west-central
part generally have low to moderate permeabilities. Soils derived
primarily from cherty dolomite and limestone in the eastern and
southern parts generally have moderate to high permeabilities.
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THE TOPOGRAPHY OF WEST-CENTRAL MISSOURI VARIES 0 ‘ : y : 3 N
QP FROM A GENTLY ROLLING PLAIN IN THE NORTHWEST O /
TO RUGGED PLATEAUS IN THE EAST AND SOUTH.— Land- . .y = s R - |000
surface altitudes range from about 1,500 feet in the southeast to 540 | ‘ Rl : SRS S o - d
feet at the mouth of the Osage River in the northeast corner, averay- 500, : ’ '
ing about 900 feet in the Plains area. The Osage River, which origi- oo’
nates in eastern Kansas, drains about two-thirds of the area and flows -5
northeastward into the Missouri River. Streams north of the Osage vV A2
basin also flow mortheastward into the Missouri River. Streams LE
south of the Osage basin flow westward into the Neosho River in Kan- 5E A
sas. Three large reservoirs (Lake of the Ozarks, Pomme de Terre, [
and Stockton) have been constructed in the area and a fourth reser-
voir, Harry S. Truman, is scheduled for completion in 1977. 500'
007
1500'
Map . Surface area ‘ J "\93" EXPLANATION
number (acres) o4t yisSOURL 5 . LAKES AND RESERVOIRS
1 Lake Jacomo-_ . _________ 970 5\/’_\" : = | "7 saning 7
2 Lol o . 640 o Sa o . NUMBERS CORRESPOND TO
3 Montrose Lake. ... ______ 1,500 ,r i_riu. (v & rpld ' M s L TARLE
4 Fellows Lake ... ________ 900 390 1— ) l 0 R3O e @ 3 Existing lake with surface area
Ié'5 ‘—f"“* . ‘[: »v"z\%b in excess of 600 acres
T " \ - 4 .
Mag) 2 E).us‘cclmg or Storage capacity '[—- i [ COOPER /’ y ‘Q g Existing reservoir
number authorized reservoirs (acre-feet) | — ol }\ 4 5 Mihericel oss of B
5 Longview. ... 50,000 i [ T MUMTL AU ,“‘}}W 92° reservoir as of January 1969
6 Blue Sprlngs ___________ 237600 l | A ol 2" !J o N- WATERSHED PROJECTS
7 L 1,674,600 ; N AN
8 Hackleman Corner.. ... 220,000 l»—— \\___ jﬁ “COLE T Active Soil Conservation Service
9 Pomme de Terre. .. _____ 650,000 ! MORGAN A AR watershed projects as of January
10 Harry S. Truman. . __ 4,958,000 , Lo fORAGE, 1970
11 Lake of the Ozarks . 2,000,000 l e R .22
S MILLER EHAW\ 5 Application approved
Map Active Drainage area ' ’ 7 o
number watershed projects (square miles) [__ *;1 UL ASK_\_[ / Plasinial authorized irksville
. ! 4 38° Ly .
12 Wellington-Napoleon_____ 2919 - (HANPEN 1 14 k
13 Little Sni-A-Bar_ . _______ 38.9 | ‘ —-— 9ot | ** Work plan appz:oved e
14 Tabo Creek 132.6 { e . S . for construction
15 East Branch South Fork I  Reding 5
Blackwater_ . __________ 19.7 ! ot Project completed
16 South Fork Blackwater.___ 102.5 == Gl I 5
17, North Fork-Honey Creek - 95.2 ‘ 7 / T
ig Ié;%;i_?{rggg i éggg : —l Adapted from Fuller, 1966; SEEESS
: T T T ; L* — -J_ Corps of Engineers, 1969;
20 Sprl'ng River ... ... 317.7 L 4 WEBSTERN- and Soil Conservation
21 thlte %ak ............... 64.1 ' crEENE @4 | Service, 1970
22 enter l‘eek _____________ 230.0 i SURINGFTELDY, by °
23 Hickory Creek - . ... ___ 374 I | . '/ >
24 Lost Creek____._____.____ 60.8 A /
25 Indian Creek-_ - ______ 241.7 ; .
= LAKES, RESERVOIRS, AND WATERSHED PROJECTS HELP
TO STABILIZE STREAMFLOW, TO REDUCE DAMAGE FROM
FLOODS AND EROSION, AND TO PROVIDE SITES FOR
WATER-BASED RECREATION.— Approximately 380 lakes, mostly 370
manmade, with surface areas in excess of 5 acres are known to exist
10 20 30 40 50 MILES in west-central Missouri. In addition, numerous small farm ponds Poplar Bluf
TR A, - ) and strip-mine pits exist and several reservoirs and water shed proj- ‘
0 10 20 30 40 50 KILOMETERS €cts have been approved for future construction. S —— e
Base from U.S. Geologi%z;loSurvey 0 50 100 MILES

in cooperation with the state T R L N /o 36°- i
of Missouri, 1:500,000, 1968

INDEX MAP SHOWING LOCATION OF THIS REPORT (SHADED)
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BEDROCK IN WEST-CENTRAL-MISSOURI CONSISTS PRIMAR-
ILY OF ROCKS OF PENNSYLVANIAN, MISSISSIPPIAN, OR
ORDOVICIAN AGE.— Rocks of Pennsylvanian age are composed of
shale, sandstone, limestone and coal, and water movement into and
through these rocks is extremely slow. The hydraulic conductivity of
Pennsylvanian rocks is estimated to range from less than 0.01 foot
per day to greater than 10 feet per day, depending on the relative
amounts of shale and sandstone present. Rocks of Mississippian age
are composed of limestone with some shale and sandstone. Water
moves more freely into and through the Mississippian rocks because
of moderate faulting and extensive solution development along joints
and bedding planes in the limestone. The hydraulic conductivity of
Mississippian rocks is estimated to range from less than 0.1 foot per

Modified from Mineral and Water
Resources of Missouri, 1967

EXPLANATION
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QUATER-
NARY

Alluvium, undivided

Pleasanton Formation and Kansas
City and Lansing Groups
Shaly limestone and sandstone,

38 very minor coal

( =
Cherokee and Marmaton Groups

Shale, sandstone, limestone, coal, and
clay. Includes some strata of the
\ Atoka and Morrow Series J

Mississippian, undivided
Predominantly limestone, shale,
and sandstone

Devonian and Silurian, undivided

Limestone, dolomite, chert,
and shale

Missouri
Series
~
PENNSYLVANIAN

Des Moines
Series
N

SIPPIAN

AND
DEVONIAN

Ordov1c1an (Lower series)

Gasconade, Jefferson City, Cotter,
and Powell Dolomites and Rubi-
doux Formation. Cherty dolomite
and minor sandstone

Potosi and Eminence Dolomites

ORDOVICIAN SILURIAN MISSIS-

CAM-
BRIAN

Contact
Major fault
Dashed where approximately located

Drainage divide

day to greater than 1000 feet per day depending on the extent of solu-
tion development. Rapid movement is possible in Mississippian rocks
from which the limestone has been dissolved leaving a chert rubble
with considerable void space. Rocks of Ordovician age are composed
of cherty dolomite with minor sandstone. The rate of water movement
into and through Ordovician rocks in the area is imtermediate be-
tween those of Pennsylvanion and Mississippian rocks.

Bedrock formations in the area dip gently toward the northwest
with near-surface rocks becoming progressively younger in age in that
direction. Several faults occur in rocks of pre-Pennsylvanian age in
the southern part of the area. Rocks of Cambrian age are thinner
and those of Ordovician age are thicker in the southwestern part of
the area than in other areas.

AFAYETTE f

g e =

JOHNSON

10 20 30 40 50 MILES
Tl' T 1l |l T IT !
0 10 20 30 40 50 KILOMETERS

- O

94°
Base from U.S. Geological Survey
In cooperation with the state
of Missouri, 1:500,000, 1968

Precipitation

38.4 inches
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Line of equal average annual
precipitation, 1931-60
Interval 1 imch. Data from
National Weather Service

Drainage divide
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Runoff

9.2 inches

APPROXIMATELY 24 PERCENT OF THE AVERAGE ANNUAL
PRECIPITATION APPEARS AS STREAMFLOW.—The remain-
ing 76 percent is lost primarily to evapotranspiration. Although
ground-water storage may vary from year to year, the long-term
change in storage is assumed to be zero. The amount of underflow
into and from the area is not known, but is assumed to be negligible
in comparison with runoff and evapotranspiration. Awverage figures
include contributing drainage areas in Kansas and Arkansas.
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EXPLANATION
PHYSIOGRAPHIC SECTIONS

Osage Plains
(Includes a small area of Dissected
Till Plains)

Underlain mostly by rocks of Penn-
sylvanian age. Plain of low relief
with gently rolling topography;
broad, shallow valleys; and low-
gradient (1-5 feet per mile), mean-

Springfield Plateau
Underlain by cherty limestone of
Submaturely
dissected plateau with rolling to-
pography, becoming more rugged
Moderate to
steep land slopes and stream gra-
dients of 5 to 10 feet per mile.
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Woater Loss

Salem Plateau

Underlain by cherty dolomite of Or-
dovician and Cambrian age with

common in southern part

Approximate physiographic boundary

of observation well for which
hydrograph is shown at right

PHYSIOGRAPHIC CHARACTERISTICS
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1. Osage Plains well—Total depth 800 feet in e
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Gunter Sandstone Member of Gasconade Dolomite i
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2. Salem Plateau well—Total depth 200 feet
in Jefferson City Dolomite
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120 -

124

DEPTH TO WATER, IN FEET BELOW LAND SURFACE

128

Springs 132

Drainage divide

3. Springfield Plateau well—Total depth -
346 feet in Lower Mississippian

29.2 inches

WATER RESOURCES ARE INFLUENCED BY PHYSIOGRAPHIC
CHARACTERISTICS.— Ground-water recharge, storage, movement,
and quality are related to the hydraulic characteristics and solubility
of rocks underlying each physiographic region (see bedrock geologic
map, well hydrographs, and sheet 2). The flow characteristics and
water quality of springs and streams are related to physiographic
regions as indicated on sheets 2 and 3.

WELL HYDROGRAPHS ILLUSTRATE TYPICAL GROUND-
WATER RECHARGE CHARACTERISTICS OF THE THREE
PHYSIOGRAPHIC SECTIONS.—In the Osage Plains, where rocks
of Pennsylvanian age occur, vertical recharge is limited. Well hydro-
graphs generally show little seasonal variation in water level except
where influenced by nearby pumping. In the Springfield Plateaw
and the southern part of the Salem Plateaw, where solution develop-
ment is more extensive, recharge occurs locally and water-level fluc-
tuations are greater. Solution openings are less well developed
toward the northwest in the Plateaus, and recharge characteristics in
the vicinity of the Plains-Plateau boundary approach those of the
Osage Plains.
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